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258* Effect of global posture reeducation (GPR) program on
respiratory muscle strength
P. Buonpensiero, A. Di Pasqua, O. Sepe, P. Ferri, V. Raia. CF Center, Universita`
degli Studi di Napoli Federico II, Napoli, Italy
The survival improvement in CF patients predispose to the onset of posture prob-
lems. New research showed interactions of breathing and posture. Trunk muscles
have important role in respiration and in posture control. If respiratory demand
increases the postural activity of these muscles may decrease. Painful conditions
cause ineffective neuromotor activation. In CF patients, airway obstruction and
hyerinﬂation may dearrange the normal time length index of the inspiratory muscles
with shortening of the same muscles less ability to produce pressures and further
musculoskeletal deformities. GPR is based on the treats shortened muscles with
ﬂexibilityexercises selective lengthening postures and the myotactic inhibition reﬂex
(M.I.R.).
Objective: To assess the the effects of one month GPR exercise program on
maximal inspiratory and expiratory pressure.
Methods: 18 CF patients (9 males, age 14.8±5 yrs), PsA+, were enrolled to perform
ﬁve GPR sessions, for one month (one session a week, session time 30 min). All
patients during this study had their physio session regularly (PEP mask twice a day).
All the evaluations (pulmonary function test, MIP, MEP and posture evaluation)
were taken before the GPR session and 15 min after the GPR session.
Results: Respiratory muscle pressures showed signiﬁcant variations MIP
(60.4±2.975 vs 101.2±4.383 cm H20 p< 0.001), MEP (62.2±2.222 vs
97.1±5.269 cm H20 p< 0.001). Although pulmonary function tests showed no
signiﬁcant variations, it was possible to show a light improvement of FVC and
FEV1%. Morphological evaluation showed improvement of basic posture pattern.
Conclusion: The preliminary data of this study shows us that ipossible to interact
on the posture problems in CFpatients also affecting on the respiratory muscle
strength.
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Clinical guidelines for the Physiotherapeutic Management of CF recommend that
exercise should be included as part of a patients’ regimen. Exercise testing can
be used to assess a patients’ functional capacity. Cycle ergometry is one of the
maximal exercise tests recommended by the UK CF Trust. There is some evidence
in other respiratory diseases that exercise can have a bronchodilator effect; this has
not been fully evaluated in CF.
Aim: To assess the effect a maximal exercise test has on spirometry.
Methods: Data was collected during an annual review over a ﬁve year period. Cycle
ergometry was performed as described by Dodd et al [1]. Indices measured were
age, gender, lung function, resistance increments and test duration. Outcomes were
pre and post test FEV1 (% predicted). No chest clearance occurred during the test
or prior to the post FEV1Data was analysed to determine the change in FEV1 after
exercise using the paired t-test with signiﬁcance set at 0.05.
Results: Results were available on 125 tests, 87 of which were performed by males.
6 were excluded as the patients completed the test. The mean ages of patients
were 24.8±SD years. The mean increase in FEV1 for all subjects was 2.8%±SD,
p< 0.001 compared to the pre-exercise value. For males the increase was 2.4%±SD
and for females the increase was 3.7%±SD. All patients regardless of severity of
pulmonary function showed an increase in FEV1 post maximal exercise test.
Conclusions: There was a signiﬁcant increase in FEV1 post maximal test. This
increase in FEV1 is one of the main factors responsible for enhanced sputum
clearance shown as one of beneﬁts of exercise. This provides further support for the
recommendation that exercise should be included within a patients’ physiotherapy
regimen.
References
[1] Dodd et al. Chest 1997; 111: 338–343.
260 Determinants of anaerobic performance in cystic ﬁbrosis patients
D. Inal-Ince1, S. Savci1, M. Ozturk1, H. Arikan1, M. Bosnak-Guclu1, V. Bayrakci-
Tunay1, I. Duzgun1, E. Yalcin2, U. Ozcelik2. 1School of Physical Therapy and
Rehabilitation, Hacettepe University, Ankara, Turkey; 2Department of Pediatric
Pulmonology, Ihsan Dogramaci Children’s Hospital, Hacettepe University, Ankara,
Turkey
Aims: The aim of this study was to investigate the relationship between anaerobic
performance with pulmonary function, fat free mass (FFM) and peripheral muscle
strength in patients with cystic ﬁbrosis (CF).
Methods: Fifteen patients with CF (15.6±4.9 years, 8 M, 7 F) participated in this
study. Pulmonary function test was performed using spirometry. Peripheral muscle
strength (quadriceps femoris, biceps brachii, hand grip strength, neck and shoulder
ﬂexors muscle strength) was measured using a hand-held dynamometer. FFM was
determined using bioelectrical impedance techniques. Anaerobic performance was
measured using vertical jump test and anaerobic power step test.
Results: Vertical jump score, anaerobic power and anaerobic capacity were signif-
icantly related with FEV1/FVC (r = 0.69, r = 0.52, r = 0.61, p< 0.05, respectively),
quadriceps muscle force (r = 0.62, r = 0.69, r = 0.54, p< 0.05, respectively), biceps
muscle force (r = 0.73, r = 0.81, r = 0.68, p< 0.05, respectively), hand grip strength
(r = 0.73, r = 0.77, r = 0.68, p< 0.05, respectively), neck ﬂexors muscle strength
(r = 0.61, r = 0.81, r = 0.68, p< 0.05, respectively), shoulder ﬂexors muscle strength
(r = 0.58, r = 0.61, r = 0.51, p< 0.05, respectively), FFM (r = 0.92, r = 0.86, r = 0.84,
p< 0.0001, respectively). Vertical jump score was also signiﬁcantly correlated with
PEF (r = 0.55, p< 0.05).
Conclusions: Anaerobic performance is affected with nutritional status, pulmonary
function and peripheral muscle strength in patients with CF.
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Patients reaching the end stage of their CF disease become physically deconditioned
through disease progression, muscle disuse, and immunosuppression. This may neg-
atively impact on their quality of life, and inﬂuence their subsequent course after
lung transplant. Supervised exercise training programmes (individually tailored aerobic
conditioning, resistance training, postural exercises and chest clearance) may improve
physical condition despite poor lung function. We have developed such a service in
our large regional adult CF clinic, and report our experience of 8 patients offered an
exercise training program whilst awaiting lung transplantation. Of these, 2 were unable
to travel, 1 declined, and 1 attended brieﬂy but was transplanted soon after referral.
Data for the remaining 4 is given in the table. As a measure of physical conditioning,
maximum steady state walking pace (MSS) improved for all patients despite no change
in other objective parameters. One patient is still on the program, awaiting trasplant.
This study has shown that it is possible for CF patients nearing the end stage of their
disease to increase their physical capacity independent of lung function, oxygenation
and body weight and go on to maintain those improvements irrespective of respiratory
function. It is possible that this type of program may help bridge their survival to
transplantation. We are continuing to develop our rehabilitation program for the beneﬁt
of these very ill individuals.
Patient % change over program
Weeks on
program
FEV1 BMI MSS Oxygen saturation
at MSS
Outcome
1 53 −12 +15 +19 −2 transplanted
2 7 +9 −8 +28 −1 died
3 43 −13 −3 +14 −2 died
4 21 +11 −3 +27 −2 ongoing
